The nucleophilic ring opening of epoxy fatty esters was carried out using the amino-1,2,4-triazole to yield substituted derivatives of β-amino alcohol. The synthesis of the substituted beta amino alcohols has been achieved by refluxing equimolar quantities of long chain epoxy esters (epoxy fatty esters) and 4-amino-1,2,4-triazole in dichloromethane to yield following compounds, methyl 10-(4'-amino-1',2',4'-triazole)-11-hydroxy undecanoate (V), methyl 9-(4'-amino-1', 2',4'-triazole)-10-hydroxy octadecanoate (VI), methyl 9-(4'-amino-1',2',4'-triazole)-10,12-dihydroxy octadecanoate (VII), methyl 12-(4'-amino-1',2',4'-triazole)-9,13-dihydroxy octadecanoate (VIII). Epoxides of esters of fatty acids were obtained by reaction of esters of fatty acids with m-chloroperbenzoic acid. All the newly synthesized compounds were characterized by IR, 1 H NMR,
Introduction
β-Amino alcohols are very important class of organic compound and this type of organic moiety is found in various biologically active alkaloids and peptides [1] . These β-amino alcohols are synthesized by ring opening reaction of epoxides with a variety of electrophilic and nucleophilic reagents under microwave assisted reaction condition as well as at the elevated temperature [2] and long reaction time. The ring opening of epoxide has been also carried out under mild conditions, but this needs expensive catalysts, large excess of reagents and solvents [3] .
In the field of organic synthesis, the epoxides are important intermediates, because of the high reactivity of their three member oxirane ring [4] . The inherent polarity and the maximum strain in the epoxide ring, allows the ring to react with a variety of Lewis acids nucleophilic reagents, such as amines, alcohols and thiols, to form corresponding β-amino alcohols, 1,2-diols [5] , and β-hydroxysulfides [6] , respectively, catalyzed by various Lewis acids. β-Amino alcohols are medicinally very important as they possess antimalarial parasitic activities [7] and also used in the synthesis of antihypertensive drugs [8] .
β-Amino alcohols are easily converted into many other molecules such as amino acids and amino sugars [9] . A literature survey revealed that although various epoxy ring containing fatty acid esters have been used for the synthesis of a variety of oleochemicals [10] yet. Except the recent report by the Biswas et al. [11] , there is no report on the ring opening of epoxides of fatty acid esters with amino triazole. Recently, ring opening of terminal fatty acid methyl esters with other nucleophilic reagents was reported in the literature [12] . Keeping in view, the above mentioned synthetic and biological properties of β-amino alcohols, we have planned to synthesize these derivatives of fatty acids. Therefore, we report here the synthesis of substituted β-amino alcohols, synthesized by ring opening reaction of fatty acid epoxides with 4-amino-1,2,4-triazole in dichloromethane.
Result and Discussion
Various heterocyclic compounds from fatty esters bearing terminal or internal double bond were reported as potent dipolarophiles. All these compounds were obtained in good yield. In this paper, we report the ring opening reaction of epoxy fatty ester with a nucleophile, here, the amino group of the 4-amino-1,2,4-triazole act as nucleophile, to form the substituted β-amino alcohol presented in the Scheme 1. The ring opening reaction of terminal, I, and internal, II-IV, epoxy fatty esters with amino triazole resulted in the formation of inseparable mixtures, V-VIII, of β-amino alcohol in appreciable yield (68% to 74%). Generally, in the case of ring opening of epoxides in basic medium, the nucleophilic attack occurs from the less hindered side [13] , to give a major product. Similar situation was observed in the case of terminal epoxy ester, I, there was a choice for the nucleophile to attack from the less hindered side therefore, product V was formed as a major product. Another isomer may also be formed in trace amount, but could not be isolated. In the case of internal epoxy fatty esters, II-IV, both sides were equally hindered; therefore there was formation of inseparable mixtures, VI-VIII, which could not be isolated from one another, description of the compounds V-VIII were tabulated in Table 1 . There was some possibility of intramolecular H-bonding (between N-H-O and H-O-H); this situation was possible in both of the isomers that will have no effect on their separation. Because of the H-bonding, the peak of NH in IR spectrum became slightly broadened. Newly synthesized products, V-VIII, were characterized by IR, 1 H NMR, 13 C NMR and mass spectroscopy. A detailed description of the compound V is discussed. IR spectrum of this compound showed the characteristic peaks between 3438 -3247 cm −1 and at 1736 cm H NMR spectra of the compound showed some characteristic peaks. A triplet of doublet at δ 7.86 for NH proton, two multiplets at δ 7.48 and 7.33 for five membered ring protons, a broad singlet at δ 3.82 for the hydroxyl group, and one sharp singlet at δ 3.61 for the ester group. The 13 C NMR spectrum showed the peak at δ 174.5 for the carbonyl carbon and at δ 146.8, 146.5 for triazole ring. Mass spectral results were supported the proposed structure.
Experimental
Undec-9-enoic acid and (9Z)-octadec-9-enoic acid were purchased commercially from Fluka Chemicals (Switzerland). (9Z, 12R)-12-hydroxy octadec-9-enoic acid (Ricinolic acid) and (12Z, 9R)-9-hydroxy octadec-12-enoic acid (Isoricinolic acid) were extracted from naturally occurring seeds by Gunstone's partitioning method [14, 15] .
General Procedure for the Synthesis of Epoxy Fatty Ester (I-IV)
The cis fatty ester epoxides were prepared according to the method of [15, 16] .
General Procedure for the Synthesis of Compound (V-VIII)
β-Amino alcohols were synthesized from equimolar amounts of cis epoxy fatty ester (0.1 mmol) and 4-amino-1,2,4-triazole (0.1 mmol) in dichloromethane solvent (30 mL) and reflux it on water bath for 4 -6 hr. Progress of the reaction was monitored by TLC and after 
Conclusion
A series of fatty ester substituted beta amino alcohol derivatives have been synthesized by the conventional heating method through ring opening of fatty esters. These derivatives were found to be very active in medicinal chemistry field as well as in the organic synthesis for future applications.
